RNA polymerase II large subunit is cleaved by caspases during DNA damage-induced apoptosis.
UV radiation induces DNA lesions that are repaired by the nucleotide excision repair (NER) pathway. Cells that are NER deficient such as those derived from xeroderma pigmentosum (XP) patients are susceptible to apoptosis after 10J/m(2) UV radiation, a dose largely survivable by repair proficient cells. Herein, we report that RNA polymerase II large subunit (RNAP II-LS) undergoes caspase-mediated cleavage, yielding a 140kDa C-terminal fragment in XP lymphoblasts but not NER proficient lymphoblasts after 10J/m(2) UV irradiation. Cleavage could also be induced by cisplatin or oxaliplatin, but not transplatin, an isomer of cisplatin that does not induce DNA adducts. The cleavage of RNAP II-LS was blocked by a panel of caspase inhibitors but not by proteasomal inhibitors or inhibitors of other proteases. In vitro cleavage with caspase 8 yielded the same 140kDa RNAP II-LS fragment observed in vivo. Using site-directed mutagenesis, the RNAP II-LS cleavage site was localized to an LETD sequence ending at residue 1339, which is near its C-terminal domain.